秋田スギの角材を利用した組立・解体が容易な木橋の開発 : オンサイト生産システムを用いた低コスト木製土木施設の提案 by 佐々木 貴信 et al.
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                    ᛂ⏝◊✲ㄽᩥ                    
⛅⏣ࢫࢠࡢゅᮦࢆ฼⏝ࡋࡓ⤌❧࣭ゎయࡀᐜ᫆࡞ᮌᶫࡢ㛤Ⓨ
࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࢆ⏝࠸ࡓపࢥࢫࢺᮌ〇ᅵᮌ᪋タࡢᥦ᱌
బࠎᮌ㈗ಙ 㸪ᚋ⸨ᩥᙪ 㸪Ᏻ㒊㝯୍ 㸪⇃㇂ㄔ႐ 
 
1 ⛅⏣┴❧኱Ꮫᮌᮦ㧗ᗘຍᕤ◊✲ᡤ 
2 ⛅⏣኱Ꮫ኱Ꮫ㝔ᕤᏛ㈨※◊✲⛉ 
3 ᪥ᮏᶵᲔᕤᴗᰴᘧ఍♫ 
4 ᰴᘧ఍♫࢘ࢵࢹ࢕ࡉࢇ࡞࠸ 
 
 
 
 
 
 
 
 
 
 
 
࣮࣮࢟࣡ࢻ㸸⛅⏣ࢫࢠ㸪ᮌᶫ㸪ᮌ〇ࢲ࣒㸪⏘Ꮫᐁ㐃ᦠ 
 
඲ᅜ୍ࡢࢫࢠேᕤᯘ㠃✚ࢆ᭷ࡍࡿ⛅⏣┴࡛ࡣ㸪㇏
ᐩ࡞᳃ᯘ㈨※࡛࠶ࡿ⛅⏣ࢫࢠࡢ⏝㏵ᣑ኱ࢆ┠ⓗ࡜ࡋ
࡚ᅵᮌศ㔝࡛ࡢᮌᮦ฼⏝ࡀ✚ᴟⓗ࡟㐍ࡵࡽࢀ࡚࠾ࡾ㸪
ᮌ〇ࡢ἞ᒣࢲ࣒ࡸᶫᱱ㸪࣮࢞ࢻ࣮ࣞࣝ࡞࡝ከࡃࡢᮌ
〇ᅵᮌᵓ㐀≀ࡀᘓタࡉࢀ࡚࠸ࡿ㸬ࡇࢀࡽࡢᵓ㐀≀ࡢ
࡞࠿࡟ࡣ┴ෆࡢ⏘Ꮫᐁࡀ㐃ᦠࡋ࡚◊✲㛤Ⓨࡋࡓࡶࡢ
ࡶከ࠸㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪ᅵᮌศ㔝࡛ࡢᮌᮦ฼⏝ࡣ㸪
⪏ஂᛶࡸࢥࢫࢺ㠃࡞࡝࡟ㄢ㢟ࡀṧࡉࢀ࡚࠾ࡾ㸪ࢥࣥ
ࢡ࣮ࣜࢺᵓ㐀≀ࡢࡼ࠺࡟ᗈࡃᬑཬࡋ࡚࠸ࡿᢏ⾡࡜ࡣ
ゝ࠼ࡎ㸪ᮍࡔ㏵ୖẁ㝵࡟࠶ࡿ㸬 
ࡇࡢࡼ࠺࡞≧ἣࡢୗ㸪ⴭ⪅ࡽࡣ㸪⛅⏣኱Ꮫࡸ┴ෆ
ࡢ௻ᴗ࡜ඹྠ࡛ᖹᡂ 21ᖺࡼࡾ 3ᖺ㛫㸪㎰ᯘỈ⏘┬ࡢ
➇தⓗ◊✲㈨㔠ࠕ᪂ࡓ࡞㎰ᯘỈ⏘ᨻ⟇ࢆ᥎㐍ࡍࡿᐇ
⏝ᢏ⾡㛤Ⓨ஦ᴗࠖࡢ⿵ຓࢆཷࡅ㸪ᯘᆅ࡛ఆ᥇ࡋࡓཎ
ᮌࢆࡑࡢሙ࡛〇ᮦ㸪ຍᕤࡋ㸪ᯘᆅ࡟㏆࠸⌧ሙ࡛ᅵᮌ
ᵓ㐀≀ࡢ᪋ᕤࢆ⾜࠺୍㐃ࡢࢩࢫࢸ࣒㸦࢜ࣥࢧ࢖ࢺ⏕
⏘ࢩࢫࢸ࣒㸧ࡢᵓ⠏ࢆ┠ᣦࡋ㸪◊✲㛤Ⓨࢆ⾜ࡗࡓ㸬
ࡇࡢࢩࢫࢸ࣒࡟ࡼࡾ㸪ఆ᥇⌧ሙ࠿ࡽ〇ᮦᕤሙࡲ࡛ࡢ
ཎᮌࡢ㐠ᦙࡸ㸪ᕤሙ࠿ࡽ⌧ሙࡲ࡛ࡢ〇ᮦရࡢ㐠ᦙᕤ
⛬ࢆ┬ࡃࡇ࡜ࡀ࡛ࡁ㸪㐠ᦙࢥࢫࢺࡢ๐ῶ࡜ྠ᫬࡟㸪 
CO2 ᤼ฟ㔞ࡢ๐ῶࡀᮇᚅ࡛ࡁࡿ㸬ࡇࡢ◊✲࡛ࡣ㸪ࢩ
ࢫࢸ࣒ࡢせ࡜࡞ࡿ㸪⛣ືᘧ〇ᮦᶵࢆ㛤Ⓨࡋ㸪ᨵⰋࢆ
㔜ࡡ㸪ᐇ⏝ྍ⬟࡞ヨసᶵࢆ᏶ᡂࡉࡏࡓ㸬ࡲࡓ㸪〇ᮦ
ࡋࡓᮌᮦࢆ᭱኱㝈࡟౑⏝࡛ࡁࡿ㸪ᮌ〇ᅵᮌᵓ㐀≀ࡢ
㛤Ⓨࡶྠ᫬࡟⾜࠸㸪ᐇ㝿࡟᪋ᕤࡍࡿࡇ࡜࡛ࡑࡢᐇ⏝
ྍ⬟ᛶࢆ᥈ࡗࡓ㸬 
ࡇࡇ࡛ࡣ㸪࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒࡟㛵ࡍࡿ◊✲
ᴫせ࡜㸪ᮏ◊✲࡛㛤Ⓨࡋࡓ⌧ሙ〇ᮦ⿦⨨࡜ࡑࡢᛶ⬟㸪
〇ᮦࡋࡓ㒊ᮦࢆ⏝࠸࡚᪋ᕤࡍࡿᮌ〇ࢲ࣒ࡸᮌᶫ㸦ࡶ
ࡗࡁࡻ࠺㸧ࡢᴫせ࡜ࡑࡢᐇ⏝໬࡟ࡘ࠸࡚⤂௓ࡍࡿ㸬 
⛅⏣┴࡛ࡣ㸪⛅⏣ࢫࢠࡢ⏝㏵ᣑ኱ࢆ┠ⓗ࡜ࡋ࡚᳃ᯘᅵᮌศ㔝࡟࠾ࡅࡿᮌᮦ฼⏝ࡀ✚ᴟⓗ࡟㐍ࡵࡽࢀ࡚࠾ࡾ㸪ࡇࢀࡲ࡛࡟ᮌ〇἞ᒣࢲ
࣒ࡸᮌᶫࢆጞࡵ࡜ࡋ࡚ከࡃࡢᮌ〇ᅵᮌᵓ㐀≀ࡀᘓタࡉࢀ࡚࠸ࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪ᘓタᮦᩱ࡜ࡋ࡚ᮌᮦࢆ⏝࠸ࡓሙྜ㸪ࢥࢫࢺ㠃࡛ࡢ
ㄢ㢟࡟ࡼࡾ୍⯡ⓗ࡞ᕤἲ࡜ࡋ࡚ᗈࡃᬑཬࡋ࡚࠸ࡿ࡜ࡣゝ࠸㞴࠸≧ἣࡀ⥆࠸࡚࠸ࡿ㸬ࡑࡇ࡛㸪ᮌ〇ᅵᮌᵓ㐀≀ࢆᑐ㇟࡟㸪ᮦᩱຍᕤ࠿
ࡽ᪋ᕤ㸪⥔ᣢ⟶⌮࡟ಀࡿࢺ࣮ࢱࣝࢥࢫࢺࡀపࡃ㸪ୟࡘ㸪ࡇࢀࡽࡢᕤ⛬࡟࠾ࡅࡿ CO2᤼ฟ㔞ࡢ኱ᖜ๐ῶࡀྍ⬟࡞ᮌ〇ᅵᮌ᪋タࡢᬑཬ
ࢆ┠ⓗ࡜ࡋ࡚㸪᪋ᕤ⌧ᆅ࡛ᮦᩱㄪ㐩࠿ࡽຍᕤ㸪᪋ᕤࡲ࡛ࢆ୍ᣓࡋ࡚⾜࠺ᮌ〇ᅵᮌ᪋タ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒㸦㸻࢜ࣥࢧ࢖ࢺ⏕⏘
ࢩࢫࢸ࣒㸧ࡢᵓ⠏࡟ྲྀࡾ⤌ࡳ㸪⌧ᆅ〇ᮦࢩࢫࢸ࣒ࡢ㛤Ⓨ࠾ࡼࡧ⌧ᆅ〇ᮦࡋࡓᮌᮦࢆ⏝࠸ࡓ࢜ࣥࢧ࢖ࢺ⏕⏘ᆺࡢᮌ〇ᅵᮌ᪋タࡢ㛤Ⓨ
࡜ヨ㦂᪋ᕤࢆヨࡳࡓ㸬ᮏ◊✲࡛ࡣ㸪⌧ሙ〇ᮦ⿦⨨ࡢ㛤Ⓨࡸ㸪⌧ሙ࡛〇ᮦࡋࡓᮦᩱ࡛ຠ⋡ⓗ࡟᪋ᕤ࡛ࡁࡿ἞ᒣࢲ࣒ࡸ㸪㜵ㆤᰙ㸪ᮌᶫ
࡞࡝ࡢᅵᮌ᪋タࢆ㛤Ⓨࡋࡓࡀ㸪ࡇࡇ࡛ࡣ㸪⤌❧ࡸゎయࡀᐜ᫆࡞పࢥࢫࢺᮌᶫࡢ㛤Ⓨ࠿ࡽᐇ⏝໬ࡲ࡛ࡢྲྀࡾ⤌ࡳࢆ⤂௓ࡍࡿ㸬 
 
㈐௵ⴭ⪅㐃⤡ඛ㸸బࠎᮌ㈗ಙ ࠛ010-0876 ⬟௦ᕷᾏャᆏ 11㸫1 බ❧኱Ꮫἲே⛅⏣┴❧኱Ꮫᮌᮦ㧗ᗘຍᕤ◊✲ᡤ㸬E-mail: 
taka@iwt.akita-pu.ac.jp 
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ᮌ〇ᅵᮌ᪋タ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒

 ⛅⏣┴࡛ࡣ㸪┴⏘ࢫࢠᮦࡢ⏝㏵ᣑ኱ࢆ┠ⓗ࡜ࡋ࡚㸪
ᅵᮌศ㔝࡛ࡢᮌᮦ฼⏝ࢆ᥎㐍ࡋ࡚࠸ࡿ㸬࡞࠿࡛ࡶ᳃
ᯘᅵᮌ஦ᴗ࡟࠾࠸࡚ࡣ㸪἞ᒣ஦ᴗࡸᯘ㐨஦ᴗࢆ୰ᚰ
࡟⏘Ꮫᐁ㐃ᦠ࡟ࡼࡿ◊✲ᡂᯝࡀά⏝ࡉࢀ㸪᪂つ⏝㏵
㛤Ⓨࡸᮌᮦ౑⏝㔞ࡢᣑ኱ࡀ㐍ࡵࡽࢀ࡚࠸ࡿ㸬┴ෆ࡟
ከᩘࡢ᪋ᕤᐇ⦼ࢆᣢࡘᮌ〇἞ᒣࢲ࣒㸦෗┿ 1㸧ࡸᮌ
㸦ᶫ෗┿ 2㸧ࡶ⏘Ꮫᐁ㐃ᦠࡢ◊✲ᡂᯝࡢ୍ࡘ࡛࠶ࡿ㸬  
ࡋ࠿ࡋ࡞ࡀࡽ㸪ᘓタᮦᩱ࡜ࡋ࡚ᮌᮦࢆ⏝࠸ࡓሙྜ㸪
ࢥࣥࢡ࣮ࣜࢺᵓ㐀≀࡞࡝࡜ẚ࡭㸪ࢥࢫࢺ㠃࡛ࡢㄢ㢟
ࡀ࠶ࡾ㸪ᮌᮦ฼⏝ࢆ┠ⓗ࡜ࡋࡓ஦ᴗࡸ㸪⎔ቃ㠃ࡸᬒ
ほᛶ࡛ࡢ᭷ពᛶࢆ㔜どࡍࡿࡼ࠺࡞┠ⓗ࡛࡞ࡅࢀࡤ㸪
ᮌ〇ᵓ㐀≀ࡀ㑅ᢥࡉࢀࡿࡇ࡜ࡣᑡ࡞ࡃ㸪୍⯡࡟ᬑཬ
ࡋ࡚࠸ࡿ࡜ࡣゝ࠼࡞࠸≧ἣࡀ⥆࠸࡚࠸ࡓ㸬ࡇ࠺ࡋࡓ
⫼ᬒ࠿ࡽ㸪ⴭ⪅ࡽࡣ㸪ࢥࢫࢺࢆᢚ࠼ࡓᮌ〇ᅵᮌᵓ㐀
≀ࡢᬑཬࢆ┠ⓗ࡜ࡋ࡚㸪ᮌ〇ᅵᮌ᪋タ࢜ࣥࢧ࢖ࢺ⏕
⏘ࢩࢫࢸ࣒ࡢ☜❧࡟ྲྀࡾ⤌ࢇࡔ㸦బࠎᮌࡽ㸪2011㸧㸬 
 
 
෗┿  ᮌ〇἞ᒣࢲ࣒㸦஬ᇛ┠⏫㸧㸬
 
 
෗┿  ᅜෆ᭱኱⣭ࡢᮌᶫ࣭ᆓ୰ᶫ㸦⸨㔛⏫㸧㸬
࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࡢᴫᛕ
ᅵ◁⅏ᐖࢆᮍ↛࡟㜵Ṇࡍࡿࡇ࡜ࢆ┠ⓗ࡟ᯘᆅෆ࡟
タ⨨ࡉࢀࡿᮌ〇἞ᒣࢲ࣒㸦෗┿ 1㸧ࢆᘓタࡍࡿሙྜ㸪
౑⏝ࡍࡿᮌᮦࡣᅗ 1࡟♧ࡍࡼ࠺࡟㸪ᯘෆ࠿ࡽఆ᥇ࡋ
࡚ᦙฟࡋࡓཎᮌࢆ㸪〇ᮦᕤሙ࡟㐠ࢇ࡛〇ᮦࡋࡓᚋ㸪
᪋ᕤ⌧ሙ࡟㈨ᮦ࡜ࡋ࡚㐠ᦙࡉࢀ࡚࠸ࡿࡀ㸪ᅗ 2࡟♧
ࡍࡼ࠺࡟㸪ᘓタ⌧ሙࡢ࿘㎶ࡢᯘᆅ࡛ఆ᥇ࡋࡓཎᮌࢆ
ࡑࡢሙ࡛〇ᮦࡋ㸪ᮌ〇἞ᒣࢲ࣒ࡢ㒊ᮦ࡜ࡋ࡚ࡢᚲせ
࡞ຍᕤࡀ࡛ࡁࢀࡤ㸪〇ᮦᕤሙࢆ⤒⏤ࡍࡿ㐠ᦙᕤ⛬ࢆ
┬ࡃࡇ࡜ࡀ࡛ࡁ㸪ࡑࢀࡽ࡟ಀࡿࢥࢫࢺࡸ CO2᤼ฟ㔞
ࡢ๐ῶࡀᮇᚅ࡛ࡁࡿ㸬ࡇࡢ୍㐃ࡢὶࢀࡀ㸪࢜ࣥࢧ࢖
ࢺ⏕⏘ࢩࢫࢸ࣒ࡢ⪃࠼᪉࡛࠶ࡾ㸪᳃ᯘᅵᮌ஦ᴗ࡟࠾
ࡅࡿ἞ᒣᕤ஦ࡸᯘ㐨ᕤ஦࡛ᘓタࡉࢀࡿᮌ〇ᅵᮌ᪋タ
ࡣ㸪୍⯡࡟㸪ᯘᆅ࡟㏆࠸⟠ᡤ࡟タ⨨ࡉࢀࡿࡇ࡜ࡀከ
࠸ࡇ࡜࠿ࡽ㸪╔᝿࡟⮳ࡗࡓ㸬 

Ҿங˝੔
Ҿஙᢃ੿
ᢿ஬ᢃ੿
ɺٽ̖఍1ɢό/ m3
ᢿ஬̖఍5῍6ɢό/ m3
଀߻
߻ئᙌ஬
 
ᅗ  ㏻ᖖࡢᮌ〇ᅵᮌ᪋タࡢ᪋ᕤ㸬
 
Ҿங˝੔
Ҿஙᢃ੿
߻ئᙌ஬
ᢿ஬ᢃ੿
ɺٽ̖఍1ɢό/ m3
ᢿ஬̖఍5῍6ɢό/ m3
଀߻
⌧ᆅ〇ᮦ
 
ᅗ  ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࡢ࢖࣓࣮ࢪ㸬

⌧ሙ〇ᮦ⿦⨨ࡢ㛤Ⓨ
 ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࡢせ࡜࡞ࡿࡢࡀ⏕⏘ᛶࡢ
㧗࠸⌧ᆅ〇ᮦᢏ⾡ࡢ☜❧࡛࠶ࡿࡀ㸪ᮏ◊✲࡛ࡣᾏእ
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࡛ᕷ㈍ࡉࢀ࡚࠸ࡿ⛣ືᘧ〇ᮦᶵࢆᛂ⏝ࡋ⌧ᆅ〇ᮦ࡟
≉໬ࡋࡓ⡆᫆〇ᮦ⿦⨨ࢆ㛤Ⓨࡋࡓ㸬෗┿ 3࡟♧ࡍࡼ
࠺࡟㛗ࡉ 2m ࡢࣘࢽࢵࢺ࡟ศ๭ࡉࢀࡓᯫྎࢆࢺࣛࢵ
ࢡ࡟✚㍕ࡋ࡚〇ᮦ⌧ሙ࡟㐠ࡧ㸪ࡇࢀࡽࢆ〇ᮦࡍࡿ୸
ኴࡢ㛗ࡉ࡟ᛂࡌࡓᩘࡢࣘࢽࢵࢺࢆ㐃⤖ࡉࡏ㸪ࡇࡢᯫ
ྎࡢୖ࡟ྲྀࡾ௜ࡅࡓᕥྑࡢ࣮ࣞࣝࡢୖ࡟ᖏ㗬ᘧࡢ⛣
ືᘧ〇ᮦᶵ㸦NORWOOD ♫〇 LumberLite 24㸧ࢆ㍕
ࡏ㸪ࡇࢀࢆேຊ࡛๓᪉࡟⛣ືࡉࡏࡿࡇ࡜࡛〇ᮦࡍࡿ
௙⤌ࡳ࡛࠶ࡿ㸬ࡇࡢ〇ᮦ⿦⨨࡛ࡣ㸪㛗ࡉ 2m㹼6m㸪
┤ᚄ⣙ 60cm ࡲ࡛ࡢ୸ኴࡢ〇ᮦࡀྍ⬟࡛࠶ࡿ㸬⛣ື
ᘧ〇ᮦᶵࡣ࢞ࢯ࢚ࣜࣥࣥࢪࣥࢆືຊ※࡜ࡋࡓᖏ㗬ᘧ
࡛࠶ࡾᒇእ࡛ࡢసᴗ࡟ࡶ㐺ࡋ࡚࠸ࡿ㸬ᯫྎࡢ⤌ࡳ❧
࡚࣭ゎయࡣࡑࢀࡒࢀ 30ศ⛬ᗘ࡛ྍ⬟࡛࠶ࡿ㸬෗┿ 4
࡟♧ࡋࡓࡢࡣ㸪⌧ሙ࡛ࡢ〇ᮦࢆ᝿ᐃࡋࡓᒇእ࡛ࡢヨ
㦂〇ᮦࡢᵝᏊ࡛࠶ࡾ㸪ᚋ㏙ࡍࡿᮌᶫ࡟౑⏝ࡍࡿ㒊ᮦ
ࢆᑐ㇟㸦᩿㠃 120×120mm㸪㛗ࡉ 3.7m㸧࡟⣙ 100 ᮏ
ࡢ〇ᮦࢆ⾜ࡗࡓ㸬 
 
 
෗┿  ⡆᫆〇ᮦ⿦⨨ࡢ✚㍕≧ἣ㸬


෗┿  ⌧ሙ〇ᮦヨ㦂㸦PP㸧㸬
࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࡢᐇド
ᖹᡂ 23 ᖺᗘ࡟⛅⏣┴㮵ゅᆅᇦ᣺⯆ᒁࡀⓎὀࡋࡓ
ᮌ〇἞ᒣࢲ࣒࡟㸪࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒ࡢᑟධࢆ
ヨࡳࡓ㸬ᮌ〇ࢲ࣒㸦ᗋᅛ
࡜ࡇࡀࡓࡵ
ᕤ㸧ࡢᵓ㐀ࡣ㸪ᖜ 300mm㸪
㧘ࡉ 250mm㸪㛗ࡉ 900mm㹼3600mmࡢ⛅⏣ࢫࢠࡢ〇
ᮦࢆ✚ࡳୖࡆ࡚ࢲ࣒ᮏయ㸦ሐయ㸧ࢆᵓᡂࡍࡿᵓ㐀࡛
࠶ࡾ㸪୰ワࡵࡢ᥇▼➼ࢆ⏝࠸ࡎᮌᮦࡢࡳ࡛ᵓᡂࡍࡿ
⛅⏣┴⊂⮬ࡢᕤἲ࡜ࡋ࡚᪋ᕤᐇ⦼ࢆቑࡸࡋ࡚࠸ࡿ
㸦㔝⏣ࡽ㸪2011㸧㸬ᮌ〇ࢲ࣒ࡣࡇࡢሐయ࡟ຍ࠼࡚㸪ሐ
య๓㠃࡟タ⨨ࡍࡿỈ྇ᕤࡸ㸪ᆶ┤ᕤ㸪ഃቨᕤ࠿ࡽ࡞
ࡾ㸪኱㔞ࡢᮌᮦࢆ౑⏝ࡍࡿ㸬 
ࡇࢀࡽ඲య౑⏝㔞ࡢ⣙ 1/3 ࡟┦ᙜࡍࡿ 300 ᮏࡢ⛅
⏣ࢫࢠࡢཎᮌ㸦㛗ࡉ 4m㸪ᖹᆒᮎཱྀᚄ 32cm㸪⥲ᮦ✚
120m3㸧ࢆᑐ㇟࡟㸪㛤Ⓨࡋࡓ⌧ሙ〇ᮦ⿦⨨ࢆ⏝࠸࡚
〇ᮦࢆヨࡳࡓ㸦෗┿ 5㸧㸬࡞࠾㸪⛣ື〇ᮦᶵࡢタ⨨⟠
ᡤࡣᘓタ⌧ሙ࡛ࡣ࡞ࡃ㸪ᕤ஦ࢆㄳ㈇ࡗࡓᘓタ఍♫ࡢ
㛵㐃఍♫ࡢᩜᆅෆ㸦ᘓタ⌧ሙࡼࡾ 10km࡟఩⨨ࡍࡿ㸧
࡛࠶ࡾ㸪250×300mm᩿㠃࡬ࡢ〇ᮦࡋ㸪ᡤᐃࡢ㛗ࡉ࡬
ษ᩿ࡋࡓᚋ࡟㸪⌧ሙ࡟㐠ᦙࡋࡓ㸬⌧ሙ࡟ᦙධࡉࢀࡓ
㒊ᮦࡣ㸪෗┿ 6࡟♧ࡍࡼ࠺࡟㸪ࢲ࣒㍈᪉ྥ࡜ࢲ࣒ᖜ
᪉ྥ࡟ 1ẁẖ࡟┤஺ࡍࡿᙧ࡛༓㫽≧࡟✚ୖࡆࡽࢀ㸪1
ẁẖ࡟ࣛࢢࢫࢡ࣮ࣜࣗࡸ␗ᙧᲬ㗰࡛ᅛᐃࡋ୍య໬ࡉ
ࢀࡿ㸬ᮏయ๓㠃࡟㸪Ỉ྇ᕤࡸഃቨᕤࡀ㓄⨨ࡉࢀ᏶ᡂ
ࡋࡓᮌ〇ࢲ࣒ࢆ෗┿ 7࡟♧ࡍ㸬 
 

෗┿  ᮌ〇ࢲ࣒㒊ᮦPPࡢ〇ᮦ㸬

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
෗┿  ᮌ〇ࢲ࣒ࡢ⤌❧㸬


෗┿  ᏶ᡂࡋࡓᮌ〇἞ᒣࢲ࣒㸦㮵ゅᕷ㸧㸬
 
⌧ሙ〇ᮦ⿦⨨࡟ࡼࡾ〇ᮦࡋࡓࡢࡣ඲యࡢ 1/3 ࡢ
300ᮏ࡛࠶ࡾ㸪ṧࡾࡢ 2/3ࡣ〇ᮦရ࡜ࡋ࡚㉎ධࡋ࡚࠸
ࡿ㸬ࡇࡢ࡜ࡁࡢ〇ᮦရࡢタィ౯᱁ࡣ 40,700 ෇/m3࡛
࠶ࡗࡓ㸬࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒࡛ࡣ㸪⌧ሙ〇ᮦࢆ
⾜࠺ࡇ࡜࡛㸪ᮦᩱ㈝ࡢࢥࢫࢺ๐ῶࢆᮇᚅࡋ࡚࠸ࡿࡀ㸪
ᮏ◊✲࡛ヨࡳࡓ 300ᮏࡢ〇ᮦ࡟ࡘ࠸࡚㸪Ṍ᥃࠿ࡾࢆ
ㄪᰝࡋ㸪᭱⤊ⓗ࡞〇ᮦࢥࢫࢺࢆ⟬ฟࡋࡓ⤖ᯝ㸪ཎᮌ
౯᱁࡟⌧ሙ〇ᮦ⿦⨨࡟ࡼࡿ〇ᮦ࠾ࡼࡧᑍἲษ࡟せࡋ
ࡓே௳㈝ࡸ㐠ᦙ㈝➼ࡢㅖ⤒㈝ࢆຍ࠼ࡓ᭱⤊〇ရࡢ౯
᱁ࡣ 1m3ᙜࡓࡾ 27,220෇࡜࡞ࡗࡓ㸬ࡇࢀࡣ㸪〇ᮦရ
࡜ࡋ࡚㉎ධࡋࡓሙྜࡢタィ౯᱁ࡢ 7๭⛬ᗘ࡛࠶ࡾ㸪
౯᱁ⓗ࡟ࡣ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒࡟ࡼࡿ⌧ᆅ〇ᮦ
ࡢᐇ⏝ᛶࡀ♧ࡉࢀࡓ࡜࠸࠼ࡿ㸬୍ ᪉㸪⏕⏘⬟ຊࡣ3m3/
᪥⛬ᗘ࡜పࡃ㸪ᕤᮇෆ࡟඲㔞ࢆ〇ᮦࡍࡿࡓࡵ࡟ࡣ⏕
⏘ᛶࡢᨵၿࡀㄢ㢟࡜ࡉࢀࡓ㸦బࠎᮌ㸪㔝⏣㸪༓⏣㸪
᳃ᕝཬࡧᡞ⏣㸪2012㸧㸬 
⤌❧࣭ゎయࡀᐜ᫆࡞ᮌᶫࡢ㛤Ⓨ

⌧ሙ〇ᮦࡋࡓ㒊ᮦࡢ⏝㏵ࡢ୍ࡘ࡜ࡋ࡚㸪෗┿ 4࡟
♧ࡋࡓ 12cm ゅᮦࢆ⏝࠸ࡓ⤌❧ࡸゎయࡀ⡆᫆࡞ᮌᶫ
ࢆ㛤Ⓨࡋ㸦ᚋ⸨㸪ⷧ ᮌ㸪బࠎᮌ㸪Ᏻ㒊ཬࡧᕝᮧ㸪2010㸧㸪
ᙉᗘヨ㦂ࡸヨ㦂᪋ᕤࢆ㔜ࡡ࡚ࡑࡢᐇ⏝ᛶࢆ᳨ドࡋࡓ㸬 
 
㛤Ⓨࡋࡓᮌᶫࡢᴫせ
 㛤Ⓨࡋࡓᮌᶫࡣᅗ 3࡟♧ࡍࡼ࠺࡟㸪12cmࡢࢫࢠṇ
ゅᮦࢆᖜ᪉ྥ࡟ୖୗ࡟୪࡭࡚㓄⨨ࡋ㸪ࡑࢀࡽࢆࢺࣛ
ࢫ≧࡟Ꮝຍᕤࡋࡓ㗰ᯈ㸦t = 9mm㸧ࢆ௓ࡋ࡚ᖜ᪉ྥ࡟
㈏㏻ࡍࡿ㧗ᙉᗘࡢ⥘Წ㸦PC⥘Წ㸧࡛ ᶓ⥾ࡵࡋ୍య໬
ࡋࡓ㧗ࡉ 500mm ࡢ⟽᩿㠃ࡢᵓ㐀࡛࠶ࡾ㸪ᶫࡢᖜဨ
࡟ᛂࡌ࡚ࡇࡢ⟽᩿㠃ࢆ࠸ࡃࡘ࠿୪࡭ࡓᗋ∧ᶫ࡜࡞ࡿ㸬
ᅗ 4 ࡣ㸪ᖜဨ 3mࡢ㎰㐨࡟᪋ᕤࡋࡓ᫬ࡢ᩿㠃ᅗ࡛࠶
ࡾ㸪3㐃ࡢ⟽᩿㠃࡜࡞ࡗ࡚࠸ࡿࡢࡀศ࠿ࡿ㸬 
 
 
ᅗ  ゅᮦ࡜㗰ᯈࡢࣁ࢖ࣈࣜࢵࢻᮌᶫࡢᵓ㐀
 
 
ᅗ  㛤Ⓨࡋࡓᮌᶫࡢ᩿㠃ᅗ
 
㍍㔞࡛㸪㧗࠸᭤ࡆ๛ᛶࢆ᭷ࡋࡓࡇࡢᮌᮦ࡜㗰ᮦࡢ
ࣁ࢖ࣈࣜࢵࢻᮌᶫࡣ㸪ᑠᚄᮌ㛫ఆᮦࡸ㸪ᘓ⠏⏝ᮦ࡜
ࡋ࡚ࡶὶ㏻ࡋ࡚࠸ࡿ୍⯡〇ᮦࡀ฼⏝࡛ࡁࡿࡇ࡜࠿ࡽ
⤒῭ᛶ࡟ࡶඃࢀ㸪⟽᱆ෆ㒊ࡢ㏻Ẽᛶࡀ☜ಖ࡛ࡁࡿᵓ
㐀࡛࠶ࡿࡓࡵ㸪ᮌ㒊ᮦࡢຎ໬ࢆᢚ࠼ࡿࡇ࡜ࡶ࡛ࡁࡿ㸬
㛗ࡉࡢ␗࡞ࡿゅᮦ㸦᭱኱ 3m ⛬ᗘ㸧ࢆ༓㫽≧࡟୪࡭
࡚PC㗰Წ࡟ࡼࡗ୍࡚య໬ࡉࡏ࡚࠸ࡿࡔࡅࡢᵓ㐀ࡣ㸪
⌧ᆅ࡛ࡢ⤌❧ࡀᐜ࡛᫆࠶ࡾ㸪㒊ᮦ஺᥮ࡢࡓࡵࡢゎ
బࠎᮌ㈗ಙࡽ/⛅⏣┴❧኱Ꮫ࢙࢘ࣈࢪ࣮ࣕࢼࣝ A/2013, vol.1, 10-18. 
- 14 - 
య࣭෌⤌ࡳ❧࡚㸪࠶ࡿ࠸ࡣゎయ࣭᧔ཤࡶᐜ࡛᫆࠶ࡿ
≉ᚩࢆ᭷ࡋ࡚࠾ࡾ㸪⅏ᐖ᫬ࡢᛂᛴᶫࡸ௬タᶫ࡜ࡋ࡚
ࡢ⏝㏵࡞࡝᫬㝈ⓗ࡞౪⏝ࢆ┠ⓗ࡜ࡋࡓᶫᱱ࡞࡝࡬ࡢ
ά⏝ࡀᮇᚅࡉࢀࡿ㸬 
 
᪋ᕤ஦౛
ᖹᡂ 22ᖺᗘ࠾ࡼࡧᖹᡂ 23ᖺᗘ࡟ᮏᙧᘧࡢᮌᶫࢆ
⛅⏣┴୕✀⏫ෆࡢ㎰㐨࡟ヨ㦂ⓗ࡟᪋ᕤࢆ⾜ࡗࡓ㸦෗
┿ 8㸪෗┿ 9㸧㸬ࡲࡓ㸪ᖹᡂ 24ᖺᗘ࡟ࡣ㸪ᒾᡭ┴኱ᵔ
⏫ࡢ௬タఫᏯᆅࡢ௬タᶫ࡜ࡋ࡚ࡢ᪋ᕤࢆ⾜ࡗࡓ㸦෗
┿ 10㸪11㸧㸬ᖹᡂ 25ᖺᗘ࡟ࡣ㸪ᯘ㔝ᗇࡢ᳃ᯘᩚഛຍ
㏿໬࣭ᯘᴗ෌⏕஦ᴗࠕᆅᇦᮦ฼⏝㛤Ⓨࠖࢆά⏝ࡋ㸪
᪂ᢏ⾡ᅵᮌศ㔝ᮌᮦ฼⏝ᐇド஦ᴗ㸦⛅⏣┴㸧࡜ࡋ࡚
⛅⏣┴୕✀⏫ࡢ㎰㐨࡟ 22ᖺᗘ㸪23 ᖺᗘ࡟⥆ࡁ 3 ᶫ
┠࡜࡞ࡿᶫ㛗 7m㸪ᖜဨ 3mࡢᮌᶫࢆ᪋ᕤࡋࡓ㸦෗┿
12㸧㸬ࡇࡢ࡜ࡁㄪᰝࡋࡓᘓタ㈝ࡣ㸪┤᥋ᕤ஦㈝࡛ 142
༓෇/m2 ࡜࡞ࡾᚑ᮶ࡢᮌᶫࡼࡾࡶᏳ౯࡛࠶ࡿࡇ࡜ࡀ
☜ㄆࡉࢀࡓ㸬 
 
 
෗┿  ᖹᡂ  ᖺᗘᯫタ㸦ᶫ㛗 P㸧㸬

 
෗┿  ᖹᡂ  ᖺᗘᯫタ㸦ᶫ㛗 P㸧㸬 

෗┿  ᒾᡭ┴኱ᵔ⏫࡛ࡢ௬タᶫࡢ⤌❧సᴗ㸬

 
෗┿  ᒾᡭ┴኱ᵔ⏫࡛ࡢ௬タᶫ㸦ᶫ㛗 P㸧㸬
 
 
෗┿  ⛅⏣┴୕✀⏫࡛ࡢᐇドヨ㦂㸦ᶫ㛗 P㸧㸬 
 
ྠࡌࡃᖹᡂ 25ᖺᗘ࡟ࡣ㸪⛅⏣ᕷோูࡢኴᖹᒣ᪫ཪ
Ⓩᒣ㐨࡟࠾࠸࡚㸪⛅⏣┴⮬↛ಖㆤㄢࡢⓎὀ࡟ࡼࡿᶫ
㛗 10m㸪ᖜဨ 1m ࡢṌ㐨ᶫ࡜ࡋ࡚᥇⏝ࡉࢀ㸪▷ᮇ㛫
ࡢ࠺ࡕ࡟ᪧᶫ࠿ࡽࡢᯫࡅ᭰࠼ᕤ஦ࡀ᏶஢ࡋࡓ㸦෗┿
13㸧㸪ࡲࡓ㸪⌧ᅾ㸪┴ෆࡢูࡢⓏᒣ㐨ࡢṌ㐨ᶫ㸦ᶫ㛗
12m㸧ࡢᯫࡅ᭰࠼ᕤ஦࡬ࡢ᥇⏝ࡶ᳨ウࡉࢀ࡚࠸ࡿ㸬 
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
෗┿  ⛅⏣ᕷோูࡢⓏᒣ㐨࡬ࡢ᥇⏝㸦ᶫ㛗 P㸧㸬
 
22ᖺᗘᯫタࡢ 1ྕᶫ㸦෗┿ 8㸧ࡣ㸪ᕤሙ࡛⤌ࡲࢀ
ࡓ㗰ࢺࣛࢫ㒊ᮦ࡜ࢫࢠゅᮦ࡜ࢆ⛅⏣┴❧኱Ꮫᮌᮦ㧗
ᗘຍᕤ◊✲ᡤᩜᆅෆ࡛⤌ࡳ❧࡚ࡓᚋ㸪୕✀⏫ࡢᯫタ
⌧ሙࡲ࡛ࢺࣛࢵࢡ࡛㐠ᦙࡋ㸪ࢡ୍࣮࡛ࣞࣥᣓᯫタࡋ
ࡓ㸬⤌❧సᴗࡢᡤせ᫬㛫ࡣ࠾ࡼࡑ༙᪥࡛࠶ࡾ㸪ᯫタ
సᴗࡶ༙᪥⛬ᗘ࡜▷ᮇ㛫࡛᪋ᕤ࡛ࡁ㸪ᶫయࡀ㍍㔞࡛
࠶ࡿࡓࡵ⤌❧ᚋࡢ㐠ᦙࡸࢡ࣮ࣞࣥᯫタࡶྍ⬟࡛࠶ࡿ
ࡇ࡜ࡶ☜ㄆ࡛ࡁࡓ㸬 
23ᖺᗘᯫタࡢ 2ྕᶫ㸦෗┿ 9㸧ࡸ 25ᖺᗘᯫタࡢ 3
ྕᶫ㸦෗┿ 12㸧ࡣ 1ྕᶫࡼࡾࡶᶫ㛗ࡀ㛗ࡃ㸪ࢡ࣮ࣞ
ࣥ㌴ࡢタ⨨ࢫ࣮࣌ࢫࡶ࡞࠿ࡗࡓࡓࡵ㸪⌧ᆅ࡛⤌❧స
ᴗࢆ⾜ࡗࡓ㸬ᮦᩱࡣᶫྎ⬥࡟⨨࠸ࡓࢺࣛࢵࢡ࠿ࡽே
ຊ࡛㐠ࡧ㸪⡆᫆㊊ሙࢆ⏝࠸࡚ᶫྎୖ࡟⤌❧ࢆ㐍ࡵࡓ㸬 
⛅⏣┴❧኱Ꮫᮌᮦ㧗ᗘຍᕤ◊✲ᡤ࡛ࡣ㸪ᮾ᪥ᮏ኱
㟈⅏ࡢ⿕⅏ᆅ࡛࠶ࡿᒾᡭ┴኱ᵔ⏫࡜᚟⯆ᨭ᥼࡟㛵ࡍ
ࡿ㐃ᦠ༠ᐃࢆ⥾⤖ࡋ࡚࠾ࡾ㸪᚟⯆ᨭ᥼ࡢ୍⎔࡜ࡋ࡚
௬タఫᏯఫẸࡢせᮃ࡟ᛂ࠼࡚㸪⏕ά㐨࡜ࡋ࡚ⴭ⪅ࡽ
ࡢ⏘Ꮫ㐃ᦠࢳ࣮࣒ࡀṌ㐨ᶫࢆᯫタࡋࡓ㸬௬タఫᏯࡢ
౑⏝ࡀ⤊஢ࡍࡿẁ㝵࡛ᶫࡶ᧔ཤࡍࡿᚲせࡀ࠶ࡿࡓࡵ㸪
ゎయࡀᐜ᫆࡞ᮌᶫࡣ᭱㐺࡛࠶ࡗࡓ㸬⤌❧࣭ᯫタసᴗ
ࡶ 1᪥࡛⤊ࢃࡾ㸪⅏ᐖ᫬ࡢᛂᛴᢏ⾡࡜ࡋ࡚ࡢྍ⬟ᛶ
ࡶ♧ࡍࡇ࡜ࡀ࡛ࡁࡓ㸬ࡇࡢ௬タఫᏯ࡟ఫࡴࡢࡣ኱ᵔ
⏫ᏳΏᆅ༊ࡢ᪉ࡀከࡃ㸪ᮌᶫࡣࠕᏳሚᶫࠖ࡜ྡ௜ࡅ
ࡽࢀ᪥ࠎࡢ⏕ά࡟ᙺ❧࡚ࡽࢀ࡚࠸ࡿ㸦෗┿ 11㸧㸬 
෗┿ 14㹼෗┿ 17 ࡟ᮏᙧᘧࡢᮌᶫࡢ୍㐃ࡢ⤌ࡳ❧
࡚సᴗࢆ♧ࡍ㸬㗰ࢺࣛࢫࡢ㛫࡟ୖୗ 2ẁ࡟ࡑࢀࡒࢀ
3 ✀㢮ࡢ㛗ࡉࡢゅᮦࢆ༓㫽≧࡟୪࡭㸪ࡇࢀࡽࢆᖜဨ
᪉ྥ࡟㈏㏻ࡍࡿ」ᩘࡢ PC 㗰Წ࡛⥭ᙇࡋ㸪㜵Ỉࢩ࣮
ࢺࢆ௓ࡋ࡚㊰┙࡜࡞ࡿ 5cmཌࡢᗋᯈࢆᩜタࡋ࡚࠸ࡿ㸬
࡞࠾㸪PC㗰Წࡣ㸪Ἔᅽࢪࣕࢵ࢟ࢆ⏝࠸࡚ 70kNࡢຊ
࡛⥭ᙇࡋ࡚࠸ࡿ㸬 
 
෗┿  ゅᮦࡢᩜタసᴗ㸬

 
෗┿  ᩜタసᴗ᏶஢࡜ 3& ⥘Წࡢᤄධ㸬

 
෗┿ Ἔᅽࢪࣕࢵ࢟࡟ࡼࡿ3&⥘Წࡢ⥭ᙇసᴗ㸬 

 
෗┿  㜵Ỉࢩ࣮ࢺ࡜ᗋᯈࡢᩜタ㸬
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ᛶ⬟ヨ㦂
 ᏶ᡂࡋࡓᮌᶫ࡟ᑐࡋ࡚㸪࣍࢖࣮࣮ࣝࣟࢲ࣮㸦๓㍈
Ⲵ㔜:12.6kN㸪ᚋ㍈Ⲵ㔜:17.0kN㸧 ࡟ࡼࡿ㍕Ⲵヨ㦂ࢆ
⾜ࡗࡓ㸦ࣈ࢖㸪ᚋ⸨㸪ⷧ ᮌ㸪బࠎᮌཬࡧᏳ㒊㸪2011㸧㸬
࣍࢖࣮࣮ࣝࣟࢲ࣮ࡢ㍕Ⲵ఩⨨ࢆኚ໬ࡉࡏ࡚㸪ࢫࣃࣥ
୰ኸ㒊ࡢᖜဨ᪉ྥ 7⟠ᡤࡢࡓࢃࡳศᕸࢆ ᐃࡋࡓ⤖
ᯝ㸪ࡓࢃࡳ㔞ࡣ㸪᭱኱࡛ࡶ 1mm ⛬ᗘ࡛࠶ࡗࡓ㸦ᅗ
5㸧㸬 
 
   
 
ᅗ  ᨭ㛫୰ኸࡢࡓࢃࡳศᕸ㸬
 
ヨ㦂᪋ᕤ࡟⮳ࡿࡲ࡛࡟ࡣ㸪ᐇ኱ᶍᆺࡢ㍕Ⲵヨ㦂ࢆ
ᐇ㦂ᐊ࡛⾜࠸㸪ᛶ⬟ࢆ☜ㄆࡋࡓ㸦ࣈ࢖㸪ᚋ⸨㸪ⷧ ᮌ㸪
బࠎᮌ㸪Ᏻ㒊㸪2011㸧㸬ᐇᶫࡣᅗ 4ࡢࡼ࠺࡟⟽᱆ࡀ 3
ࡘ୪ิࡋࡓᵓ㐀ࢆ᭷ࡋ࡚࠸ࡿࡀ㸪ࡇࡢ࠺ࡕࡢ 1ࡘࢆ
ྲྀࡾฟࡋ㸪෗┿ 18ࡢࡼ࠺࡞㍕Ⲵヨ㦂ࢆ⾜ࡗࡓ㸬ᮏᶫ
ࡣ 140kNࡢ⮬ື㌴Ⲵ㔜࡛タィࡋ࡚࠸ࡿࡀ㸪ࡇࢀࡽࡢ
ヨ㦂⤖ᯝ࠿ࡽ㸪༑ศ࡞Ᏻ඲ᛶࢆ☜ㄆࡍࡿࡇ࡜ࡀ࡛ࡁ
ࡓ㸬 
෗┿ 18ࡣ 1ྕᶫ㸦෗┿ 8㸧ࡢᙧᘧࡢᐇ኱ヨ㦂య࡛
࠶ࡾ㸪ᙧ㗰࡜㗰ᯈࢆ࣎ࣝࢺ㐃⤖ࡋࡓ㗰ࢺࣛࢫࢆ౑⏝
ࡋ࡚࠸ࡿࡀ㸪෗┿ 19ࡢ 2ྕ 㸦ᶫ෗┿ 9㸧ࡢᙧᘧ࡛ࡣ㸪
୕ゅᙧࡢᏍ㛤ࡁ㗰ᯈࢆ㗰ࢺࣛࢫ࡜ࡋ࡚౑⏝ࡋ࡚࠸ࡿ㸬
㗰㒊ᮦ࡟୕ゅᏍࢆタࡅࡓ㗰ᯈࢆ⏝࠸࡚㒊ရᩘࢆῶࡽ
ࡋࡓࡇ࡜࡛㸪᪋ᕤᛶࡀ㧗ࡵࡽࢀ࡚࠸ࡿ㸬 
 
෗┿  ᐇ኱ᶍᆺ࡟ࡼࡿ㍕Ⲵヨ㦂㸦ᙧ㗰ࢱ࢖ࣉ㸧㸬
 
 
෗┿  ᐇ኱ᶍᆺ࡟ࡼࡿ㍕Ⲵヨ㦂㸦㗰ᯈࢱ࢖ࣉ㸧㸬
 
 ᖹᡂ 25ᖺᗘ࡟⛅⏣ᕷோูࡢኴᖹᒣ᪫ཪⓏᒣ㐨࡟
ᯫタࡉࢀࡓⓏᒣ㐨ࡢࡼ࠺࡟㸪ከ㞷ᆅࡢṌ㐨ᶫࡢタィ
࡛ࡣ㸪Ṍ⾜⪅ࡢⲴ㔜㸦3.5 kN/m2㸧ࡼࡾࡶ㸪෤ᮇ㛫ࡢ
✚㞷Ⲵ㔜ࢆ୺࡜ࡋ࡚⪃࠼࡞ࡅࢀࡤ࡞ࡽ࡞࠸㸬౛࠼ࡤ㸪
✚㞷 3㹫ࢆ᝿ᐃࡍࡿ࡜㸪10.5kN/m2ࡶࡢ኱ࡁ࡞タィⲴ
㔜࡜࡞ࡿ㸬෗┿ 20ࡣ㸪Ṍ㐨ᶫ㸦෗┿ 13㸧ࡢᯫタᕤ
஦ࡢ๓࡟㸪ᕤሙ࡛௬⤌❧ࢆ⾜ࡗࡓ㝿࡟㸪✚㞷ࢆ᝿ᐃ
ࡋࡓ㔜ࡾࢆ㍕ࡏࡓヨ㦂ࢆ⾜ࡗ࡚࠸ࡿᵝᏊ࡛࠶ࡾ㸪タ
ィⲴ㔜ࡢ 1/3ࡢ≧ែࡢ⤖ᯝࢆᅗ 6࡟♧ࡍ㸬 


 ෗┿ 㞷Ⲵ㔜ࢆ᝿ᐃࡋࡓṌ㐨ᶫࡢ㍕Ⲵヨ㦂㸬
బࠎᮌ㈗ಙࡽ/⛅⏣┴❧኱Ꮫ࢙࢘ࣈࢪ࣮ࣕࢼࣝ A/2013, vol.1, 10-18. 
- 17 - 

㻜㻚㻜㻜㻌 㻜㻚㻜㻜㻌 㻜㻚㻜㻜㻌 㻜㻚㻜㻜㻌 㻜㻚㻜㻜㻌
㻝㻚㻟㻠㻌
㻝㻚㻤㻠㻌
㻝㻚㻠㻟㻌
㻞㻚㻣㻢㻌
㻟㻚㻣㻞㻌
㻞㻚㻤㻜㻌
㻠㻚㻢㻟㻌
㻢㻚㻝㻞㻌
㻠㻚㻡㻤㻌
㻜㻌
㻝㻌
㻞㻌
㻟㻌
㻠㻌
㻡㻌
㻢㻌
㻣㻌
㻜㻚㻜㻜㻌 㻞㻘㻟㻣㻝㻚㻢㻟㻌 㻠㻘㻣㻠㻟㻚㻞㻡㻌 㻣㻘㻝㻝㻠㻚㻤㻤㻌 㻥㻘㻠㻤㻢㻚㻡㻜㻌
୺
᱆
ୗ
㒊
㖄
┤
ኚ
఩
㔞
咁
䟚
咂
㖄┤ኚ఩㔞 ᐃ఩⨨㻔䟚㻕
㻜ẁ┠
䠍ẁ┠
㻞ẁ┠
㻟ẁ┠
 
ᅗ 㞷Ⲵ㔜ࢆ᝿ᐃࡋࡓṌ㐨ᶫࡢ㍕Ⲵヨ㦂㸬

࠾ࢃࡾ࡟
 
ᑠ᩿㠃ࡢᮌᮦ࠿ࡽ㧗࠸๛ᛶࢆⓎ᥹ࡍࡿ᪂ᙧᘧࡢᶫ
ᱱࡣ㸪᪋ᕤࡀᐜ࡛᫆࠶ࡿ࡜ྠ᫬࡟㸪ゎయࡶᐜ࡛᫆࠶
ࡿ࡜࠸࠺≉ᚩࢆ᭷ࡋ࡚࠸ࡿ㸬ࡇࡢ≉ᚩࢆά࠿ࡋ࡚㸪
ᒾᡭ┴ෆࡢ㟈⅏᚟⯆ࡢ௬タᶫ࡜ࡋ࡚฼⏝࡛ࡁࡓࡼ࠺
࡟㸪᫬㝈ⓗ࡞౪⏝ᮇ㛫ࢆ᝿ᐃࡋࡓᶫᱱ࡬ࡢ⏝㏵ࡀᮇ
ᚅࡉࢀࡿ㸬 
ࡲࡓ㸪࠿ࡘ࡚ࡣỌஂᵓ㐀≀࡜࿧ࡤࢀࡓ㸪ࢥࣥࢡࣜ
࣮ࢺᵓ㐀≀ࡶ㸪⥔ᣢ⟶⌮ࡢᚲせᛶࡀ⏕ࡌ࡚࠾ࡾ㸪௒
ᚋ㸪ᯫࡅ᭰࠼ࡀᚲせ࡞ᶫᱱࡶከᩘᏑᅾࡋ࡚࠸ࡿ㸬ࡓ
ࡔࡋ㸪ࡇࢀࡽࡢᯫࡅ᭰࠼ࡀᚲせ࡞ᶫᱱ࡟ᑐࡋ࡚㸪せ
ồࡉࢀࡿᛶ⬟ࡣྠ୍࡛ࡣ࡞ࡃ㸪㝈ᐃⓗ࡞౪⏝ᮇ㛫ࡸ
タィⲴ㔜࡛ࡶせồᛶ⬟ࢆ‶㊊ࡍࡿሙྜࡶ⪃࠼ࡽࢀࡿ㸬
ࡑ࠺ࡋࡓ᫬࡟㸪ᆅᇦ㈨※ࡢᮌᮦࢆά⏝ࡋࡓపࢥࢫࢺ
ࡢᮌᶫࡀά࠿ࡉࢀࡿࡼ࠺◊✲ࢆ㐍ࡵ࡚࠸ࡁࡓ࠸㸬 
 
ᩥ⊩
 
ࣈ࢖ࢪࣗࣁ࢖㸪ᚋ⸨ᩥᙪ㸪ⷧᮌᚁ୕㸪బࠎᮌ㈗ಙ㸪
Ᏻ㒊㝯୍㸦2011㸧㸬ࠕࣉࣞࢫࢺࣞࢫᮌᗋ∧࡜㗰ࢺ
ࣛࢫࢆ⏝࠸ࡓࣁ࢖ࣈࣜࢵࢻᮌᶫࠖࠗᮌᮦ฼⏝◊✲
ㄽᩥሗ㞟࠘10, 19-24㸬  
ᚋ⸨ᩥᙪ㸪ⷧᮌᚁ୕㸪బࠎᮌ㈗ಙ㸪Ᏻ㒊㝯୍㸪ᕝᮧ
ಟ㸦2010㸧㸬ࠕࣉࣞࢫࢺࣞࢫᮌᗋ∧ࢆ⏝࠸ࡓᮌᶫ 㸪ࠖ
≉㛤 2011-179286㸬 
㔝⏣㱟㸪༓⏣▱ᘯ㸪బࠎᮌ㈗ಙ㸪஭ୖᏕே㸪ཎ⏣฼
ṇ㸪୕ᾆᗣᾈ㸪Ỉཎᓫஅ㸦2011㸧㸬ࠕ⛅⏣┴࡟࠾
ࡅࡿᮌ〇἞ᒣࢲ࣒ࡢ㛤Ⓨࠖࠗᮌᮦ฼⏝◊✲ㄽᩥሗ
࿌㞟࠘10, 102-107㸬 
బࠎᮌ㈗ಙ㸪ᚋ⸨ᩥᙪ㸪༓⏣▱ᘯ㸪Ώ㎶ᾈ㸪Ᏻ㒊㝯
୍㸪⇃㇂ㄔ႐㸦2011㸧㸬ࠕ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ
࣒ࢆ⏝࠸ࡓᮌ〇ᅵᮌ᪋タࡢ᪋ᕤࠖࠗᮌᮦ฼⏝◊✲
ㄽᩥሗ࿌㞟࠘10, 56-61㸬 
బࠎᮌ㈗ಙ㸪㔝⏣㱟㸪༓⏣▱ᘯ㸪᳃ᕝගᙪ㸪ᡞ⏣Ᏺ
㸦2012㸧㸬ࠕ࢜ࣥࢧ࢖ࢺ⏕⏘ࢩࢫࢸ࣒࡟ࡼࡿᮌ〇
἞ᒣࢲ࣒ࡢ᪋ᕤࠖࠗᮌᮦ฼⏝◊✲ㄽᩥሗ࿌㞟 1࠘1, 
39-42㸬 
 
 ᖹᡂ 25ᖺ 11᭶ 30᪥ཷ௜ 
ᖹᡂ 25ᖺ 12᭶ 11᪥ཷ⌮ 
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Development of Easy Assembly and Disassembly Bridges Utilizing Square 
Timber 
Proposal for Low Cost Wooden Civil Engineering Facilities using On-Site Production System 
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Keywords: on-site production system, wooden check dam, timber bridge, sawn lumber 
 
 
 
A new on-site production system is proposed for the effective use of wood to achieve low construction costs and low carbon dioxide emissions in 
wooden civil engineering facilities such as check dams, guardrails, and bridges. In on-site production systems, such facilities are generally 
constructed with local lumber and wood processed at the construction site. In this study, we propose a new type of timber bridge, which is a 
stress-laminated box-beam structure consisting of upper and lower stress-laminated decks connected by steel members. The deck and steel 
member parts are easily assembled and disassembled to enable the replacement of decayed parts of timber bridges in the field. We conducted 
loading tests on a small region of a timber bridge and confirmed that our new method demonstrates sufficient stiffness and strength. 
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